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statement with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 . Reference is made to the following documents: 
D1: DE-B-1 278908 
D2: WO-A-02/4271 1 



2. 



The document D1 is regarded as being the closest prior art to the "^mtftor of 
claim 1 , and discloses (column 2, lines 19-30; column 3, lines 1-24; f,gure 1 , the 
references in parentheses applying to this document): 

A method of charging and blasting a drill hole (1) extending between a mouth thereof 
at a surface, and a blind end or bottom thereof remote from the mouth, 
- the method steps of charging the drill hole including: 

priding in the drill hole (1) at a relatively .ow level toward said bottom a tower 
layer (2) of a blasting substance, and a lower layer of a plunger material (3) 
oroximately above the lower layer (2) of blasting substance; 

providing in the drill hole (1) at a relatively high level remote from said bottom a 
higher layer of a blasting substance (2'), spaced a predetermined distance 
above said tower layer of plunger material (3) to form a spacing (6) and 
proximately above said higher layer of a blasting substance (2 ), a higher layer 
of plunger material (3'); 

- placing initiators (4) in association with the respective layers of blasting 
substances (2, 2') and connecting the initiators (4) to a controller (7) for 
actuating the initiators (4) at predetermined time intervals; 

- the method steps of blasting the charged drill hole (1 ) including actuating the 
initiators (4) by means of the controller (7). 

The subject-matter of claim 1 therefore differs from this known method in that: 

- the higher layer of plunger material is located below the higher layer of a blasting 

!thTme^od steps of blasting the charged drill hole further including propelling the 
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lower layer of plunger material by means of the lower layer of blasting substance ,nto 
the spacing, and propelling the higher layer of plunger material by means of the 
wZTayer o» Wasting substance info said spacing; thereby causing the lower layer 
of plunger material and the higher layer of plunger material to impinge upon each 
o her and causing conversion of kinetic energy assooiafed with fhe propelled layers 
ofplunger material into pressure or shock waves to effect destruction of rook ,n the 
surrounding material. 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

The problem to be solved by the present invention may be regarded as reducing the 
amount of explosives required to conduct blasting operations. 

The solution to this problem proposed in claim 1 of the present application is 
lonstdered as involving an inventive step (Article 33(3) PCT) for the following reason: 
Although 1 feature o? P roviding a layer of plunger material below a ^fbtartno 
substance which layer of plunger material is forced downwards at a high velocity 
upon detonation of the blasting substance is described in document D2 (cf. page 9, 
iin P 25 - oaae 10 line 16), the skilled person would not regard it as a normal design 
o P «o to oate the higher layer of plunger material below the higher layer of blasting 
substance in the drill hole arrangement described in document D1 .n order to solve 
™b"m posed because the feature of causing the lower layer of plunger material 
and the higher layer of plunger materia, to impinge upon each other ,s not disclosed 
^suggested in document D2, nor in any of the documents cited in the international 
search report. 



3. 



4. 



The same reasoning applies, mutatis mutandis, to the subject-matter of the 
corresponding independent claims 12, 13 and 22, which therefore are also 
considered new and inventive. 

Claims 2-1 1 and 1 4-21 are dependent on claims 1 and 1 3 and as such also meet the 
requirements of the PCT with respect to novelty and inventive step. 
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CLAIMS: 



1 



A method of charging and blasting a drill hole extending between a 
mouth thereof at a surface, and a blind end or bottom thereof remote from the 
mouth, the method steps of charging the drill hole including 

providing in the drill hole at a relatively low level toward said bottom a 
lower layer of a blasting substance, and a lower layer of a plunger material 
proximately above the lower layer of blasting substance; 

providing in the drill hole at a relatively high level remote from said 
bottom a higher layer of a plunger material, spaced a predetermined distance 
above said lower layer of plunger material to form a spacing, and proximately 
above said higher layer of plunger material, a higher layer of a blasting 
substance; 

placing initiators in association with the respective layers of .blasting 
substances and connecting the initiators to a controller for actuating the 
initiators at predetermined time interval, 
the method steps of blasting the charged drill hole including 

actuating the initiators by means of the controller, thereby propelling the 
iower layer of plunger material by means of the lower layer of blasting 
substance into said spacing, and propelling the higher layer of plunger material 
by means of the higher layer of blasting substance into said spacing;' thereby 
causing the lower layer of plunger material and the higher layer of plunger 
material to impinge upon each other, and causing conversion of kinetic energy 
associated with the propelled layers of plunger material into pressure or shock 
waves to effect destruction of rock in the surrounding material. 

2 . A method as claimed in Claim 1, in which the spacing between 

opposing surfaces of respectively said lower layer of plunger material and said 
3 0 higher layer of plunger material is between about 0,5 m and about 3 m. 
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3. 



A method as claimed in Qaim 1 or Claim 2 in which the respective 
layers of plunger material are flowable material allowing placement in the drill 
hole at the respective desired positions. . 

4 . A method as claimed in any one of Claim 1 to Claim 3 inclusive, 

including tamping the drill hole proximate its mouth. 
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5 A method as claimed in any one of Claim 1 to Claim 4 inclusive in 
which said relatively low level is spatially adjacent a bottom of the drill hole and 

10 spaced above the bottom by a predetermined distance. 

6 ' A method as claimed in Claim 5 in which the spacing between said 
relatively low level and the bottom is between about 0,5 m and about 3 m. 

7 A method as claimed in Claim 5 or Claim 6, includingsupporting in 
each respective case the layer of plunger material and the layer of blasting 
substance on a plug capable of being positioned in the drill hole at a 
predetermined level. 

20 8 A method as claimed in any one of Claim 5 to Claim 7 inclusive, 

' including providing plunger material below the .ower layer of blasting substance 
to provide a lower composite layer, providing plunger materia, above the h.gher 
,ayer of blasting substance to provide a higher composite layer, and proving 
one or more further composite layers of blasting substance and plunger rnatenal 
in the drill hole, with spacings in-between, in series along the dr.ll hole. ^ 

9 A method as claimed in any one of Claim 1 to Claim 4 inclusive, in 

which the lower layer of blasting substance is positioned proximate and is 
supported on the bottom of the drill hole. 
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10 . A method as claimed in any one of Claim 1 to Claim 9 inclusive 

which includes actuating the initiators at time intervals to initiate the respective 
blasting substances simultaneously. 

s in A method as claimed in Claim 10 which includes actuating the 

initiators in a way selected from electrically, electronically, or pyrotechnically. 

1 2 . A method of mining including carrying out the method of any one 

of Claim 1 to Claim 1 1 on each of an array of drill holes. 

10 . ' 

' 13 . A charged drill hole extending between a mouth thereof at a 

surface, and a blind end or bottom thereof remote from the mouth, including 

within the drill hole, 

a lower layer of a blasting substance at a relatively low level toward said 
15 bottom, and a lower layer of a plunger material proximately above the lower 

layer of blasting substance; 

a higher layer of a plunger material at a relatively high level remote from 
said bottom, and spaced a predetermined distance above said lower layer of 
plunger material such as to form a spacing therebetween, and proximately 
20 above said higher layer of plunger material, a higher layer of a blasting 
substance; 

initiators placed in association with the respective layers of blasting 
substances and having connectors for connection to a controller for actuating 
the initiators at predetermined time intervals, 
25 an arrangement being provided wherein the lower and higher layers of plunger 
material oppose each other spatially, each layer of plunger material- being 
backed by a layer of blasting substance, such that, in use, on actuation of the 
layers of blasting substance the layers of plunger material are propelled tdward 
each other, to impinge upon each other and to convert kinetic energy 
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associated with the propelled layers of plunger material into pressure or shock 
waves to destruct surrounding material. 

14 . A charged drill hole as claimed in Claim 13 in which the spacing 
5 between opposing surfaces of respectively said lower layer and said higher 

layer of plunger material is between about 0,5 m and about 3 m. 

15. A charged drill hole as claimed in Claim 13 or Claim 1 4 in which 
the respective layers of plunger material ' are flowable material allowing 

10 placement in the drill hole at the respective desired positions. 

1 6. A charged drill hole as claimed in any one of Claim 1 3 to Claim 1 5 

• inclusive, including tamping material closing the drill hole proximate its mouth. 
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1 7 . A charged drill hole as claimed in any one of Claim 1 3 to Claim 1 6 

inclusive in which said relatively low level is spatially adjacent a bottom of the 
drill hole and spaced above the bottom by a predetermined distance. 

1 s. A charged drill hole as claimed in Claim 1 7 in which the spacing is 

2 0 between about 0,5 m and about 3 m. 

1 g. A charged drill hole as claimed in Claim 1 7 or Claim 1 8 in which, 

in each respective case, the layer of plunger material and the layer of blasting 
substance is supported on a plug positioned in the drill hole at a predetermined 
25 level. 

20. A charged drill hole as claimed in any one of Claim 1 7 to Claim 1 9 

inclusive, including plunger material provided below the lower layer of blasting 
substance to form a lower composite layer, plunger material provided above the 
30 higher layer of blasting substance to form a higher composite layer, and one or 
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more further composite layers of blasting substance and plunger material, with 
spacing* In-between, in series along the drill hole. 

5 21. A charged drill hole as claimed in anyone of Claim 1 3 to Claim 1 6 

inclusive, in which the lower layer of blasting substance is proximate the 
bottom and is supported on the bottom. 

22. A blasting operation including an array of blast holes each in 

10 accordance with.any one of Claim 1 3 to Claim 21 inclusive. 
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